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(57) Abstract: The invention relates to an apparatus for 
preparing a coffee extract with a fine-bubble froth layer, 
provided with al least one inlet (2) to which coffee extract 
is supplied, at least one outlet (4.1; 4.2) for dispensing 
the coffee extract with the fine-bubble froth layer and at 
least one liquid flow path (6) extending from the at least 
one inlet to the at least one oudet (2) and along which, in 
use, the coffee extract flows from the at least one inlet to 
the at least one outlet (4.1; 4.2), while in the at least one 
liquid flow path a buffer reservoir is included with an up- 
right sidewall and a bottom, the at least one inlet being 
provided with at least one spout opening for generating at 
least one coffee extract is supplied to the at least one in- 
let According to the invention, in the buffer reservoir, a 
liquid flow decelerating barrier located at a distance from 
the upright sidewalls is included. 
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Title: Apparatus for preparing a coffee extaract with a fine-bubble £r6th 
layer using a liquid flow decelerating barrier. 

This invention relates to an apparatus for preparing a coffee extract 
with a fine-bubble firoth layer, provided with at least one inlet to which 
coffee extract is supplied, at least one outlet for dispensing the coffee extract 
with the fine-bubble firoth layer and at least one liquid flow path extending 
5 firom the at least one inlet to the at least one outlet and along which, in use, 
the coffee extract flows from the at least one inlet to the at least one outlet, 
while in the liqmd flow path a buffer reservoir is included with an^ upright 
sidewall and a bottom, the at least one inlet being provided with at least one 
spout opening for generating at least one coffee extract jet which, in use, 
10 squirts into the buffer reservoir when the coffee extract is suppUed to the at 
least one inlet. 

Such an apparatus is known from European patent appHcation 
No. 0 878158. 

It appears that such an apparatus is especially satisfactory for 
15 preparing a coffee extract with a fine-bubble froth layer (^Iso called cafe 
creme). The fine-bubble firoth layer , are coffee bubbles which are fiUed with 
air. 

Although the respective apparatus is very satisfactory, the invention 
aims to improve the apparatus in the sense that the range of the flow rate of 

20 the at least one coffee extract jet, in which a uniform fine-bubble froth layer 
is formed, is increased. In particular, the invention aims to provide that a 
same or comparable fine-bubble froth layer is formed when the flow rate 
mentioned increases. Variation of the flow rate, more in particular increase 
of the flow rate, can be a result of, for instance, ageing of the apparatus. 

25 Ofiten, the apparatus is provided with mesuis known per se for suppl3dng 

coffee extract, under pressure, to the irdet. These means, known per se, such 
as a "Napolitane" apparatus, or an apparatus comprising a pump for 
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generating pressure, have as a property that the pressure of the coffee 
extract can vary. This variation can be related to the age of the apparatus. 
However, this variation is even more strongly related to the thickness of the 
coffeebed through which hot water has to be pressed for obtaining the coffee 
5 extract which is supplied to the at least one inlet; With api increase of the 
thickness, the pressure drop across the coffeebed will increase, resulting in 
a decrease of the pressure of the coffee extract being suppUed to the inlet. 
Conversely, the pressuife of the coffee extract which is suppUed to the inlet 
will increase when the thickness of the coffee bed decreases. As a result, the 

10 flow rate of the at least one coffee extract jet will increase. Also, when the 
grain size of the ground coffee of the coffee bed increases, the presstire will 
increase. As a result, the flow rate of the at least one coffee extract jet wiU 
increase. It is, therefore, an object of the invention to render the 
characteristic properties of the fine-bubble &oth layer formed less 

15 dependent on the flow rate of the coffee extract jet and hence less dependez^t 
on the pressure of the coffee extract being supplied to the inlet. In this 
manner, it is achieved that the apparatus can function well when cofifeebeds 
with a vaiying thickness and grain size are used, and with apparatuses 
whose pressxire of the coffee extract suppUed to the inlet, varies. 

20 To that end, the apparatus according to the invention is characterized 

in that in the biiffer reservoir a liquid flow decelerating barrier, located at a 
. distance from the upright sidewalls, is included. 

The liquid flow decelerating barrier has as a result that the 
magnitude of liqxiid flows and their associated turbulences in the buffer 

25 reservoir decreases and is suppressed. It appears that even when the flow 
rate of the coffee extract jet increases s^bstantially, the magnitude of the 
flow and its associated turbulences in the buffer reservoir increase only 
little. The result of this, in turn, is that the coffee extract is formed with a 
fine-bubble fix)th layer comparable to that with the lower flow rate of the at 

3 0 least one coffee extract jet. 
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Preferably, the liquid flow decelerating barrier is disposed between a 
central part of the buffer reservoir and the upright side wall so that a Uquid 
flow from the central part in the direction of the upright sidewalls and vice 
versa is limited. 

5 In particular, the at least one coffee extract jet is directed towards the 

central part. The coffee extract jet, directed towards the central part, will 
bring about the Uquid flow from the central part in the direction of the 
upright sidewalls of the buffer reservoir. The magnitude qf this liquid flow 
and the associated turbulence is limited in that this liquid flow finds the 

10 liquid flow decelerating barrier in its path. Preferably, the buffer reservoir 
is provided with at least one liquid dischctrge path for discharging coffee 
extract from the buffer reservoir to the at least ope outlet, the at least one 
Uquid discharge path having its origin, viewed from the central part, 
outside the Uquid flow decelerating barrier. Thus, it is achieved that aU 

1 5 Uquid which is suppUed via the at least one coffee extract jet to the buffer 
reservoir has to pass the Uquid decelerating barrier in order to be able to 
leave the btiffer reservoir. The action of the Uquid flow decelerating barrier 
is therefore very ef&cient. 

In particular, the Uquid flow decelerating barrier extends along a 

20 first, closed curve, extending around the central part. It has appeared that 
with such an embodiment, in a particularly efficient manner, the Uquid flow 
and the associated turbulence within the buffer reservoir, is suppressed. 

Furthermore, it is preferred that the Uquid flow decelerating barrier 
extends along a second closed cux^e extending at a distance around the first 

2 5 curve. It has appeared that with such an embodiment, in an especiaUy 

efficient manner, the Uquid flow and the associated turbulence in the buffer 
reservoir are suppressed. Furthermore, in particular, the Uquid flow 
decelerating barrier is provided with a number of obstacles, spaced apart 
and extending upwards from the bottom of the buffer reservoir. These 

30 obstacles can, for instance, be pin-shaped. It is also possible that the Uquid 
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flow decelerating barrier be provided with a gauze wall extending fipom the 
bottom of the buffer reservoir in a direction away firom the bottom. Such a 
liquid flow decelerating barrier also proves to function well. 

It is further preferred that at least a part of the bottom is provided 
5 with a toughened surface structure. It appears that, on the one hand, also 
with flow rates of the at least one liquid jet which are smaller than those . 
used in the known apparatus, the roughened siirface brings about that a 
uniform jBne-bubble froth layer is obtained. Therefore, this feature also has 
as a result that the range of the flow rate of the at least one coffee extract . 

10 jet, .with which, in the known apparatus, a comparable fine-bubble froth 
layer is obtained, is increased in relation to the known apparatus. 
Additionally, the roughened surface structure has as an advantage that a 
more uniform fine-bubble firoth layer is obtained, i.e. that the variation in 
diameter of the bubbles formed is smaller than with the known apparatus if 

15 it were to have dimensions comparable to the apparatus according to the 
invention. 

According to the invention, therefore, it is achieved that, at equal 
dimensions of the apparatus according to the invention and the known 
apparatus, with the apparatus according to the invention a more uniform 

20 fine-bubble froth layer is formed at a range of flow rates of the coffee extract 
jet which is larger th£in the range of flow rates of the coffee extract jet with 
the known apparatus. Here, the liquid flow decelerating barrier has as a 
particular result that the maximum of the range is increased, while the 
roughenied surface structure particxilarly results in the minimum of the 

25 range being enlarged. 

In particular, the apparatus is provided with two outlets, the liquid 
flow path extending from the inlet to the first outlet and to the second 
outlet. It appears that the liquid flow decelerating barrier has as an 
additional advantage that with such an apparatus, to the two outlets, 

30 approximately the same amount of coffee extract with a fine bubble froth 
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layer is supplied. If each of the outlets is to £01 one cup, both cups will now 
. be filled substantially equally. All this can be explained in that the 

magnitude of the liquid flow and the associated turbulences in the buffer 
reservoir has decreased as a result of the liquid flow decelerating barrier. 
5 The liqiiid surface in the buffer reservoir is calmer and will,, therefore, be 
more evenly distributed over two liquid discharge paths for discharging 
coffee extract from the buffer reservoir to the first and second outlet, 
respectively. 

The invention will presently be further elucidated with reference to 
10 the drawing. In the drawing: 

Pig. 1 shows a transparent view of a first and second embodiment of 
an apparatus according to the invention; 

Fig. 2 shows a cross section of a portion of the first embodiment of the 
apparatus according to Fig. 1; 
i 5 Fig. 3 shows a cross section of a portion of the first and second 

embodiment of the apparatus according to Mg. 1; 

Fig. 4 shows a cross section of a portion of the first embodiment of the 
apparatus according to Fig. 1; 

Fig. 5 shows a cross section similar to Fig. 2 of a portion of the second 
20 embodiment of the apparatus according to Fig. 1; and 

. Fig. 6 shows a cross section similar to Kg. 4 of a portion of the second 
embodiment of the apparatus according to Fig. 1. 

In Fig. 1 reference numeral (1) designates an apparatus for preparing 
a coffee extract with a fine-bubble firoth layer. The apparatus is provided 
25 with at least one inlet (2), to which coffee exiaract can be supplied. Further, 
the apparatus comprises a first outiet (4.1) and a second outlet (4.2) for 
dispensing the coffee extract with the fine-bubble fix)th layer. In use, under 
each outlet (4.1) and (4.2) a cup (5.1) and (5.2) can be placed to be filled 
with the coffee extract with the fine-bubble fi*oth layer (cafe creme). It is 
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also possible that a single cup is placed under both outlets (4.1) and (4.2), 
so that only one cup is filled from both outlets. 

The apparatus comprises at least one liquid flow path (6) which 
extends from the at least one outlet (2) to the outlets (4.1) and (4.2). In use, 
5 . the coffee extract flows £rom the at least one outlet along the liquid flow 
path (6) to the first and the second outlet (4.1) and (4.2): The inlet (2) in . 
this example is provided with a first and second spout opening (8.1) and 
(8.2), which are each cirranged for generating a liquid coffee, extract jet 
when coffee extract is suppUed, in the example via a duct (10), to. th^ 
10 inlet(2). 

In the liquid flow path (6), a buffer reservoir (16) with a bottom (12) 
and an upright sidewall (18) is included, the airangement being such that 
in use the. coffee extract jets (14.1) and (14,2) generated by the two spout 
openings spout towards the bottom (12) when the coffee extract is supplied 

15 . under pressure via the duct (10) to the inlet (2). 

As a consequence of all this, in use, the coffee extract jets (14.1) and 
(14.2) spout into the buffer reservoir. Further, it holds in this example that 
at least a part of the bottom (12) is provided with a roughened surface 
structure. In this iexaioGLple, the entire bdttom (12) is provided with a 

20 roughened surface structure. However, the bottom may also be smooth^ 
The apparatus further comprises means (20), known per se, for 
generating the coffee extract and for supplying the coffee extract to the duct 
(10) at a pressure of, for instance^ 0.3 to 3 atmosphere. The inlet with the 
spout openings brings about an increase of the flow velocity relative to the 

25 flow velocity of the coffee extract in the duct (10). To that end, the surface 
area of each of the spout openings (8.1) and (8.2) equals, for instance, 
0.05-0.5 mm2 

The buffer reservoir (16) in this example is situated in a housing (22) , 
The housing (22) comprises a bottom (24) with the outlets (4.1) and (4.2). 
30 Further, within the housing (22), outside the buffer reservoir (16), a 
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partition (26) is arranged which divides a space in the middle of the . 
housing (22), outside the buffer reservoir (16), into two mutually separate 
parts (28.1) and (28.2). The arrangement is such that the outlet (4.1) is in 
fluid communication with the first part (28.1) of the housing (22). Further, . 
5 the outlet (4.2) is in fluid communication with the second part (28.2) of the 
housing (22). Further, in the bottom (12) of the buffer reservoir a first and a 
second drain opening (30.1) and (30.2) are provided. The first drain opening 
(30.1) forms a fluid communication between the inside of the buffer 
reservoir (16) and the first part (28,1) of the housing (22). Further, the 
1 0 second drain opening (30.2) provides a fluid communication between the 
. insides of the buffer reservoir (16) and tjhe second part (28.2) of the 
housing (22). 

In the upright sidewall (18) of the buffer reservoir, a first through- 
flow opening (32.1) is provided which extends from an upper side of the 
15 sidewall in the direction of the bottom (12): . The first through-flow opening 

(32.1) , however, does not. extend as far as the bottom (12) and therefore 
constitutes an ovqrflow firom the buffer reservoir (16) to the first part (28.1) 
of the housing (22). Similarly, in the upright sidewall (18) of the buffeir 
reservoir (16) a second through-flow opening (32.2) is provided which . 

2 0 constitutes an overflow firom the buffer reservoir (16) to the second part 

(28.2) of the housing (22). 

The apparatus (20), known per se, for preparing the coffee extract is 
provided, in this example, with a container (40) which in use is filled with 
water: In the container (40) a heating element (42) is arranged. The 
25 heating element (42) is arranged around a riser pipe (44) which terminates 
in the bottom of a sachet holder (46). In use, the sachet holder (46) 
accommodates a sachet (47), made, for instance, of filtering paper, which is 
filled with ground coffee (48). Placed on top of the sachet holder (46) is a lid 
(49) by which the reservoir (40), with the sachet holder (46) accommodated 
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therein, is then closed off vapor-tightly. The duct (10) is in conununication 
via the lid (49) with an inner space of the container (40). 

Arranged in the hiiffer reservoir, further, is a liquid flow decelerating 
barrier (50) located at a distance from the upright sidewalls (18), indicated 
5 only schematically in Pig. 1. The function of the liquid flow, decelerating 
barrier is to reduce liqmd flows and turbulences which in use occur on a 
macroscale (i.e., for instance^ a liquid flow from the central portion iii the 
direction of the upright sidewall and vice ver^a) in the buffer reeervoir. As 
can be properly seen in Fig. 2, the liquid flow decelerating barrier is 

10 . included between a central portion (52) of the buffer reservoir, horizontally 
hatched in the drawing, and the upright sidewalls (18), so that a liquid flow 
from the central portion in the direction of the upright sidewaUs and vice 
versa is limited. The smallest distance between the liquid flow decelerating 
barrier (50) and the upright sidewall is indicated in Fig. 2 by 'D'. Similarly, 

15 the smallest distance between the liquid flow decelerating barrier (50) and 
liie central portion (52) is indicated in Fig. 2 by 'd'. In the example, the 
coflee extract jets (14.1) and (14.2) are directed towards the central portion 
(52). Accordingly, they will strike this central portion (52) depending on the 
height of the hquid level. 

20 The drain openings (30.1) and (30.2) are situated between the upright 

sidewall (18) and the liquid flow decelerating barrier (50). As a 
consequence, the drain openings (30.1) and (30.2) as well as the through- 
flow openings (32.1) and (32.2) constitute liquid discharge paths for 
discharging coffee extract from the buffer reservoir to the outlets (4.1) and 

25 (4.2), these liquid discharge paths finding their origin outside, viewed from 
the central portion, the hquid flow decelerating barrier (50). 

In this example, the Uquid flow decelerating barrier (50) extends along 
a first closed curve (54) extending around the central portion (52). In this 
example, the closed curve (54) is a circle. Further, the liquid flow 

30 decelerating barrier extends along a second closed curve (56), which 
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extends around the first curve (54) at a distance 'b'. In this exainple, the 
liquid flow decelerating barrier (50) is provided with a number of spaced 
. apart obstacles (58) extending upwards from the bottom of the buffer 
reservoir. In this example, the obstacles are of pin-shaped design. Each 
5 obstacle can therefore consist o^ for instance, a metal pin which reaches 
upwards from the bottom (12). The height of the pin can be equal, for ; 
iastance, to the total height of the buffer reservoir or the height of the . 
buffer reservoir adjacent the through-flow openings (32.1) and (32.2). 
However, the pins can also be lower than the height of the buffer reservoir 
10 adjacent the through-flow openings (32.1) and (32.2). 

In this example, the pin-shaped obstacles (58) are disposed both on the 
. . first curve (54) and on the second curve (56), which is likewise of circular 
design. 

The apparatus described up to this point works as follows. The 

15 reservoir (40) is filled with water. Next, with the aid of the heating eliement 
(42) the water is heated. As a result, the vapor pressure in the container 
(40) will rise. The result is that the heated water in the riser pipe (44) is 
forced up towards the sachet holder (46). In the sachet holder (46), the 
water, hot by now, wiU be forced through the sachet (47). This yields coffee 

20 extract which is supplied under pressure to the duct (10). Under pressure, 
the coffee extract flows to the inlet (2). The coffee extract which is supplied 
under pressure to the inlet (2) squirts out via the spout openings (8.1) and 
(8.2), respectively. Thus, a first coffee extract jet (14.1) spouts towards the 
bottom (12) in the buffer reservoir (16). Similarly, a second coffee extract jet 

25 (14.2) spouts to the bottom (12) of the buffer reservoir (16), When the coffee 
extract jets strike the bottom (12), then, as a result of the impingement on 
the bottom (12), already some bubbles will be formed. Next, the buffer 
reservoir (16) wiU proceed to fill to some extent with the coffee extract. In 
this example, the drain openings (30.1) and (30.2) have such dimensions 

30 that, in use, per unit time, more coffee extract is supplied to the buffer 
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reservoir (12) via the spout openings (8.1) and (8.2) than is discharged from 
the bu£fer reservoir via- the drain openings (30.1) and (30.2). Thus a layer of 
coffee extract is formed in the buffer reservoir. The apparatus is designed 
such that in use in the btiffer reservoir a layer of coffee extract is formed, 
5 while the at least one coffee extract jet spouts into the layer of coffee extract 
that has been formed in the buffer reservoir. The height of the liquid level 
in the buffer reservoir can be, for instance, at least 5 mm. Other values are 
also possible, however. The coffee extract jets (14.1) and (14.2) then squirt 
onto the liquid isiir&ce of the coffee extract present in the buffer reservoir 

1 0 (16). As a result of a complex of factors, such, as th^ coffee extract jets that 
squirt into the liquid, the coffee extract jets which, albeit depending on the 
height of the liquid level in the buffer reservoir, spout against the bottom 
(12), and the optionally roughened surface structure of the bottom which 
causes local turbulences on a microscale, a fine-bubble froth layer is formed 

15. on the coffee extract. Also, the roughened bottom, once a layer of coffee 
extract is present in the buffer reservoir, has the function in particular of 
limiting or reducing the liquid flows in the buffer reservoir. When the 
liquid level has risen sufficiently, this will flow via the through-flow 
opening (32.1) to the first part (28.1) of the housing (22). Via the first part 

2 0 (28.1) the coffee extract then flows via the outlet (4.1) into the cup (5.1). At 

the same time, coffee extract with a fine-bubble froth layer will flow via the 
opening (32.2) in the upright sidewall (18) to the second part (28,2) of the 
housing (22). From the second part (28.2), the coffee extract with a fine- 
bubble froth layer will flow via the outlet (4.2) to the cup (5.2). 
25 It appears that by virtue of the fact that the bottom is provided with a 

roughened surface structure, given a coffee extract jet (14.1) comprising a 
flow rate of only 4 grams per second, already a predictable stable fine- 
bubble froth layer is formed on the coffee extract. The same appUes to the 
coffee extract jet (14.2). In this example, the apparatus (23) is so 

3 0 dimensioned that each of the coffee extract jets comprises, a flow of 6 grams 
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per second- As a restdt of all this, even when the flow rates of the coffee 
extract jets will vary to some extent, and, for instance, in the course of time, 
for whatever reason, decrease, still the same kind of coffee extract with a 
fine-bubble froth layer is formed. The formation of coffee extract with a 
5 fine-bubble firoth layer is therefore predictable. Moreover, it appears that by 
virtue of the roughened surface, the fine-biibble fixith layer has a relatively 
homogeneous structure. This is to say that the range of diameters of formed 
bubbles is relatively small Experts accordingly refer to a fine-bubble froth 
layer of a uniform character. 

10 When upon elapse of a predetermined time the apparatus (20) stops 

supplsring coffee extract to the inlet (2), the coffee extract jets (14.1) and 
(14.2) wiU be interrupted. The biiffer reservoir can then drain entirely 
the drain openings (30.1) and (30.2). Thus, the buffer reservoir drains 
towards the outlets (4.1) and (4.2). 

15 Due to the fact that in use the openings (32.1) and (32.2) are 

overflowed to an equal extent and.the drain openings (30.1) and (30.2) are 
flowed through to an equal extent, the cups (5.1) and (5.2) will be filled 
with a presently substantially equal amount of coffee extract. 

Preferably, it holds that the surface structure of the surface (12) has a 

20 surface roughness corresponding to the surface roughness of sandpaper 
comprising particles having an average diameter of 50 to 2000 microns. In 
particular, it holds that the surface structure has a surface roughness 
corresponding to the surface roughness of sandpaper in the range of P12 to 
P300. Preferably, it holds that the surface structure has a surface 

2 5 roughness corresponding to the surface roughness of sandpaper in the 
range of P120 to P300. 

Naturally, the roughness of the surface structure of the bottom (12) 
can also be determined with other parameters. Thus, the surface structure 
can also have a siirface roughness Ra in a range of 50 to 2000 um. 

30 Preferably, however, Ra has a range of 50 to 200 tun. 



wo 02/19876 



PCT/NLOl/00655 



12 ' 

The roughened surface structure can be provided in various ways. To 
be considered here are, for instance, a surface which has been subjected to 
a spark treatment. It is also possible that the surface (l2) has been sand- 
blasted. In addition, it is possible that the surface has been chemically 
5 etched. A combination of these techniques is also possible. 

It is also possible that along the surface (12) a gauze (60) is arranged 
for obtaining the roughened surface structure- This is shown ia Pig. .5. A 
gauze could be, for instance, a fabric of metal wires having a pitch distance 
and a diameter of the metal wires respectively corresponding to the pitch 

10 . and the diameter of wires of a bandaid fabric. This metal fabric can be 
provided on the bottom of iJie buffer reservoir by means of glue, for 
instance. It is also possible that on the gauze, in txim, a thin plastic 
covering layer or a coating has been provided. In effect, however, the 
bottom (12) will have a roughened siu*£ace structure. 

15 The effect of the Uquid flow decelerating barrier can be described as . 

follows. When the coffee extract jets (14.1) and (14.2) spout into the buffer 
reservoir, they cause large currents in the buffer reservoir which aire 
accompanied by large ttirbulences. This translates into a vehemently 
whirling Kquid surface in the buffer reservoir. It has been fpimd that this 

20 vehemently whirling liquid surface has as a result that the possible range 
of the flow rate of each of the coffee extract jets at which a uniform and 
predictable fine-bubble firoth layer is formed, is limited. One can think of, 
for instance, a flow rate of 5 grams per second to 5.5 grams per second, at 
which a uniform, even fine-bubble firoth layer is formed. If the flow rate for 

25 whatever reason increases or decreases, a deviant or non fine-bubble froth 
layer will be formed. 

The liquid flow decelerating barrier, however, has as a consequence 
that the magnitude of the liquid flows within the buffer reservoir (16) and 
the attendant ttirbulences are reduced. It appears that the range of the flow 

30 rates of each of the coffee extract jets (14.1) and (14.2) at which the desired 
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uniform fLne-bubble froth layer is still obtained, is enlarged. The maximum 
of the range is raised to, for instance, 7 grams per second. At the same time, 
the bottom (12) with its roughened surface structure has as a result that 
the minimum of the range is lowered to 4.5 grams per second. Thus the 
5 range of the flow rates of the coffee extract jets is enlarged considerably by 
virtue of the liquid flow decelerating barrier. The roughened surface 
structure enhances this effect. 

The liquid flow decelerating barrier is used particularly effectively in 
that all coffee, extract must in principle pass the liquid flow decelerating 

10 barrier (50), because on the one hand the coffee extract jets (14.1) and 
(14-2) are directed to the central portioii (52) and oh the other hand the 
drain openings (30.1) and (30.2) jas well as the through-flow openings (32.1) 
and (32.2) are located outside, viewed from the central portion (52), the 
Uquid flow decelerating barrier. In other words, the coffee iBXtract with the 

15 flne-bubble froth layer can leave the buffer reservoir via liquid discharge 
paths whose origin, viewed from the central portion, is located outside the 
liquid flow decelerating barrier. 

The liquid flow decelerating barrier (50) moreover has the advantage 
that coffee extract with the fine-bubble froth layer will flow in an equal 

2 0 amount from the buffer reservoir to the first and second outlet (4.1) and 
(4.2), so that the cups (5,1) and (5.2) will presently be filled substantially 
equally. This is directly related to the fact that by virtue of the liquid flow 
decelerating barrier, the liquid surface in the buffer reservoir is relatively 
calm and will swirl little owing to the suppressed turbulence and Uquid 

25 flows in the buffer reservoir. 

Referring to Pigs. 1, 5 and 6, presently a second possible embodiment 
of the apparatus 1 according to the invention will be discussed. Parts 
corresponding with the first embodiment are provided with the same 
reference numerals. In this apparatus, the bottom (12) of the Uqtdd 

30 reservoir (16) is provided with the earlier mentioned gauze (60) for 



wo 02/19876 



PCT/NLOl/00655 



obtainiiig the surface with a roughened stirface structure, ais diiscussed 
hereinbefore. Further, however, the liquid flow decelerating barrier (50) is 
provided with an upright gauze wall (62) extending from the bottom (12) of 
the buffer reservoir (16) away from the bottom. The gauze wall (62) extends 
5 along the first curve (54). In this example, no gauze extends along the 

second curve (56). The gauze wall (62) therefore constitutes a (ylinder wall 
manufactured from gauze, through which the coffee extract present in the 
buffer reservoir (16) can flow. The gauze wall consists, for instance, of wires 
of a diameter of 0.3 millimeter. These wires have been woven according to a 
10 linen binding with ^ pitch of 1.5 xxuUimeter. The function of the gauze wall 
is. entirely comparablia with the functions of the pin-shaped projections (58) 
of the apparatus according to Pig. 2, and will therefore not be elucidated 
here. 

The invention is not limited in any way to the exemplary embodiments 

15 outlined hereinbefore. 

Thus, the bottom (12) of the buffer reservoir according to the Figs. 1 to 
6, viewed from above, can be of sHghtly convex design. This promotes 
drainage via the drainage openings (30.1) and (30.2). Also, the apparatus 
does not need to be provided with a bottom having a roughened surface 

20 structure. The bottom may therefore, for instance, be of smooth design. 
Also, only a part of the bottom 12 may be provided with the roughened 
surface structure. This part can coincide, for instance, with the area 52 
and/or lie within the curve 54, Also, in the apparatus according to Kgs. 1 to 
6, the inlet (2) can be designed with only one spout opening (8.1), which is 

25 then located, for instance, in the middle of the inlet (2). Thus, only one 
coffee extract jet (14.1) is spouted into a buffer reservoir. The fine-bubble 
froth layer, however, is formed in an entirely analogous manner. Also, the 
cups (5.1) and (5.2) will be filled from the bxxffer reservoir, respectively, via 
the drain openings (28.1) and (28.2), the through-flow openings (30.1) and 

30 (30.2), and the outlets (4.1) and (4.2), as has been discussed hereinbefore. 
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In the apparatus according to Pigs. 1 to 6, the bottom (12) of the buffer 
reservoir can coincide with the bottom (24) of the holder. In that case, 
however, the drain opening (30.1) and the through-flow opening (32.1) 
should be located above the outlet (4.1), and the drain opening (30.2) and 
5. the through-flow opening (32.2) should be located above the outlet (4.2). 
The portion of the partition (26) which is located in Pig. 1 between the 
bottom (12) and the bottom (24) is absent in that embodiment. Also, the . 
tbrough-flbw openings (32.1). and (32.2) can be omitted. The drain openings 
(30.1) and (30.2) can then be enlarged to prevent the buffer reservoir 

1 0 overflowing while yet a layer of extract is fonned in the buffer reservoir. . 

The normal of the bottom (12) of the buffer reservoir (16) can include 
an angle A with each of the coffee extract jets, which, for instance, is 
smaller than 80 degrees, for instance equal to 45 degrees, and preferably 
equal to zero degrees. Further, the sachet holder (46) and the sachet (47) 

15 can be replaced with the assembly of European patent 0 904 717. The 
opening in the bottom of the holder £rom the European patent .0 904 717 
may then be further provided with a spout opening (nozzle) such as, for 
instance, the spout opening (18.1) described. The buffer reservoir may also 
be designed as described in Dutch patents 1012847 and 1013270 while 

2 0 additionally the liquid flow decelerating barrier is arranged and optionally 
the roughened surface. In the examples discussed here, the outlets each 
consist of an opening. This is not requisite. An outlet can also consist of the 
through-flow opening (32.1) or (32.2), the drain opening (30.1) or (30.2) or 
another part. Such variants are all understood to fall within the scope of 

25 the invention. 
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CLAIMS 

1. An apparatus for preparing a co£fee extract with a fine-bubble firoth 
layer, provided with at least one inlet to which coffee extract is supplied, at 
least one outlet for dispensing the coffee extract with the fine-bubble frpth 
layer and at least one liquid flow path extending from the at least one inlet 

5 to the at least one outlet and along which, in use, the coffee extract flows 
from the at least one inlet to the at least one outlet, while in the at least one 
liquid flow path a buffer reservoir is included with an upright sidewaU and 
a bottom, the at least one inlet being provided with at least one spout 
opening for generating at least one coffee extract jet which, in use, squirts 
1 0 into the buffer reservoir when the coffee extract is supplied to the at least, 
one inlet, characterized in that in the buffer reservoir a liquid flow 
decelerating barrier located at a distance from the upright sidewalls is 
included. 

2. An appiaratus according to claim 1, characterized in that the liquid 
15 flow decelerating barrier is included between a central part of the buffer 

reservoir and the upright sidewalls, so that a liquid flow firom thje central 
part in the direction of the upright walls is limited. 

3. An apparatus according to claim 2, characterized in that the at least 
one coffee extract jet is directed towards the central part. 

20 4. An apparatus according to claim 3, characterized in that the buffer 
reservoir is provided with at least one liquid discharge path for discharging 
coffee extract firom the buffer reservoir to the at least one outlet, the at least 
one liquid discharge path having its origin, viewed fi-om the central part, 
outside the liquid flow decelerating barrier. 

25 5. An apparatus according to claim 2, 3 or 4, characterized in that the 
liquid flow decelerating barrier extends along a first closed curve, extending 
around the central part. 
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6. An apparatus according to claim 5, characterized in that the Kquid . 
flow decelerating barrier further extends along a second closed curve, 
extending at a distance around the first curve, 

7. An apparatus according to any one of the preceding claims, 

5 characterized in that the liquid flow decelerating barrier is provided with a 
number of obstacles, located at a distance from one another, extendmg 
upwards £rom. the bottom of the buffer reservoir. 

8. An apparatus according to claim 7, characterized in that the obstiacles 
are pin-shaped. 

10 9. An apparatus according to any one of the preceding claims, 

characterized in that the liquid flow decelerating barrier is provided with a 
gauze wall extending away from the bottom of the buffer reservoir. 

10. An apparatus according to any one of the preceding claims, 
characterized in that the bottom, at least pardy, is provided with a 

15 roughened surface structure. 

11. An apparatus according to claim 10, characterized in that the surface 
structure has a surface roughness corresponding to the surface roughness of 
sandpaper comprising parts with an average diameter of 50-2000 |xm. 

12. An apparatus according to claim 11, characterized in that the surface 
20 structure has a surface roughness corresponding to the surface roughness of 

sandpaper in the range of P12 to P600. 

13. An apparatus according to claim 12, characterized in that the surface 
structure has a surface roughness corresponding to the surface roughness of 
sandpaper in the range of P50 to P300. 

25 14. An apparatus according to claim 12, characterized in that the surface 
structure has a surface roughness-RA of 50-2000 |xm. 

15. An apparatus according to claim 14, characterized in that the surface 
structure has a surface roughness-RA of 50-200 |j.m. 

16. An apparatus according to any one of the preceding claims 10 - 15, 
30 characterized in that the bottom has been subjected to a spark treatment. 
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17. An apparatus according to any of the preceding claims 10 - 16, 
characterized in that the bottom has been sandblasted. 

18. An apparatus according to any one of the preceding claims 10 — 17, 
characterized in that the bottom has been chemically etched. 

5 19. An apparatus according to any one of the preceding claims 10 - 18, 
characterized in that on the bottom, a gauze is provided for obtsdning the 
roughened siir£ace structure. 

. 20. An apparatus according to any one of the preceding claims, 
characterized in that a normal of the bottom includes an angle A with the- 
1 0 coffee extract jet which is smaller than SO degrees. 

21. An apparatus according to claim 20, characterized in that the normal 
of the bottom includes an angle A with tilie coffee extract jet which is 
approximately equal to 45 degrees. 

22. An appiaratus according to claim 20, characterized in that the normal 
.15 of the surface includes ah angle A with the coffee extract jet which is 

approximately equal to zero degrees. 

23. An apparatus according to any one of the preceding claims, 
characterized in that the apparatus is further provided with means for 
preparing the coffee extract a;ad for supplsmig, \mder pressure; the coffee 

20. extract to the at least one inlet. 
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Fig. 2 



Fig. 3 



Fig. 4 
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Fig. 5 
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